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$EVWUDFW�
([HUJDPHV�RIIHU�H[FLWLQJ�SHUVSHFWLYHV�QRW�RQO\�IRU�UHF�
UHDWLRQDO��EXW�DOVR�IRU�WKHUDSHXWLF�XVH��,QFUHDVLQJ�QXP�
EHUV�RI�ROGHU�DGXOWV�LQ�PDQ\�LQGXVWULDOL]HG�FRXQWULHV�
UDLVH�WKH�QHHG�IRU�DIIRUGDEOH�DQG�UHOLDEOH�VROXWLRQV�WR�
KHOS�SHRSOH�WR�VWD\�KHDOWK\�DQG�ILW�DW�DGYDQFHG�DJHV��
:KLOH�JDPHV�XVHU�UHVHDUFK�LV�YLWDO�WR�LQFUHDVLQJ�WKH�
TXDOLW\�RI�JDPH�GHVLJQV�DQG�LPSURYLQJ�JDPH�GHVLJQ�
SURFHVVHV��PDQ\�UHVHDUFK�WRROV�DUH�GLIILFXOW�WR�XVH�ZLWK�
VHQLRU�JDPHUV��DQG�WKH�WDUJHW�JURXS�LV�HVSHFLDOO\�YXO�
QHUDEOH�WR�PLVWDNHV�ERWK�LQ�JDPH�GHVLJQ�DQG�JDPHV�
XVHU�UHVHDUFK���
:H�UHSRUW�DQG�FODVVLI\�VRPH�RI�WKHVH�FKDOOHQJHV�DORQJ�
ZLWK�SRVVLEOH�DSSURDFKHV��DLPLQJ�WR�IXHO�LQWHQVLILHG�H[�
FKDQJH�DERXW�PHWKRGRORJLFDO�H[SHULHQFHV�DPRQJ�UH�
VHDUFKHUV�LQ�WKH�ILHOG��

$XWKRU�.H\ZRUGV�
(YDOXDWLRQ��PHWKRGRORJ\��JDPHV��HQWHUWDLQPHQW��JDPH�
GHVLJQ��ROGHU�DGXOWV��SK\VLFDO�WKHUDS\��
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.�����>&RPSXWHUV�DQG�6RFLHW\@��6RFLDO�,VVXHV�±�$VVLV�
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FDSSHG�SHUVRQV�VSHFLDO�QHHGV��.�����>3HUVRQDO�&RPSX�
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,QWURGXFWLRQ�
,QGXVWULDOL]HG�VRFLHWLHV�DUH�IDFHG�ZLWK�D�JURZLQJ�QXP�
EHU�RI�ROGHU�DGXOWV��DQG�PDQ\�LQGXVWULHV�KDYH�VWDUWHG�WR�
HPEUDFH�VHQLRU�FLWL]HQV�DV�D�QHZ�WDUJHW�DXGLHQFH��(YHQ�
LQ�YLGHR�JDPH�GHYHORSPHQW��ZKLFK�KDV�WUDGLWLRQDOO\�
IRFXVHG�RQ�D�\RXQJHU�DXGLHQFH��ROGHU�DGXOWV�DUH�LQ�
FUHDVLQJO\�FRQVLGHUHG�D�YDOXDEOH�XVHU�JURXS��<HW��OLWWOH�
LV�NQRZQ�DERXW�WKHLU�QHHGV�UHJDUGLQJ�LQWHUIDFH�DQG�
JDPH�GHVLJQ��7KLV�LV�SDUWLFXODUO\�GLIILFXOW�ZKHQ�GHVLJQ�
LQJ�H[HUJDPHV��ZKLFK�DLP�WR�HQFRXUDJH�SOD\HUV�WR�UH�
PDLQ�SK\VLFDOO\�DFWLYH�>�@��6LQFH�PRWLRQ�GHWHFWLRQ�KDV�
EHFRPH�SDUW�RI�PDLQVWUHDP�JDPLQJ�KDUGZDUH��1LQWHQ�
GR�:LL�FRQWUROOHUV��6RQ\�3OD\VWDWLRQ�0RYH��0LFURVRIW�
.LQHFW��HWF����JDPHV�WKDW�PRWLYDWH�SK\VLFDO�DFWLYLWLHV�
DUH�DYDLODEOH�WR�D�ZLGH�UDQJH�RI�XVHUV��$OWKRXJK�UH�
VHDUFK�VXJJHVWV�WKDW�VXFK�JDPHV�DUH�EHQHILFLDO�IRU�ROG�
HU�DGXOWV�>�@��DJH�UHODWHG�FKDQJHV�DQG�LPSDLUPHQWV�
LQIOXHQFH�WKH�LQWHUDFWLRQ�SURFHVV�>�@��OHDGLQJ�WR�D�YDULH�
W\�RI�SUREOHPV�UHODWHG�WR�WKH�XVDELOLW\�DQG�DFFHVVLELOLW\�
RI�VXFK�JDPHV��,Q�WKLV�FRQWH[W��DQ�LPSRUWDQW�VWHS�WR�
ZDUGV�WKH�GHYHORSPHQW�RI�VHQLRU�IULHQGO\�JDPHV�LV�WKH�
HVWDEOLVKPHQW�RI�D�XVHU�FHQWHUHG�GHVLJQ�SURFHVV��ZKLFK�
LQWURGXFHV�HYDOXDWLRQV�DW�DQ�HDUO\�SRLQW�RI�WKH�GHYHO�
RSPHQW�SURFHVV��+RZHYHU��DSSO\LQJ�HVWDEOLVKHG�PHWK�
RGV�LQ�JDPHV�XVHU�UHVHDUFK�>�@�FDQ�EH�GLIILFXOW�GXH�WR�
WKH�LPSDFW�RI�DJH�UHODWHG�FKDQJHV�DQG�VSHFLDO�QHHGV�RI�
WKH�WDUJHW�DXGLHQFH��

,Q�WKLV�SDSHU��ZH�VXPPDUL]H�UHVXOWV�RI�RXU�RZQ�FDVH�
VWXGLHV�WR�LGHQWLI\�FRUH�FKDOOHQJHV�RI�HYDOXDWLQJ�H[HU�
JDPHV�ZLWK�ROGHU�DGXOWV��DQG�ZH�DGGUHVV�WKH�GHYHORS�
PHQW�RI�HYDOXDWLRQ�PHWKRGV�WKDW�DOORZ�UHVHDUFKHUV�DQG�
SUDFWLWLRQHUV�WR�PHHW�WKH�QHHGV�RI�ROGHU�DGXOWV��7KHUH�
E\��ZH�KRSH�WR�IRVWHU�WKH�FUHDWLRQ�RI�DFFHVVLEOH�H[HU�
JDPHV�DQG�JDPHV�IRU�SK\VLFDO�WKHUDS\�IRU�VHQLRU�FLWL�
]HQV��

&KDOOHQJHV��(YDOXDWLQJ�*DPHV�ZLWK�(OGHUO\�
7KH�FKDOOHQJHV�WKDW�ZHUH�QRWHG�LQ�D�UDQJH�RI�VWXGLHV�
LQYROYLQJ�H[HUJDPHV�GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�
%UHPHQ��*HUPDQ\��)LJXUH����DQG�WKH�8QLYHUVLW\�RI�6DV�
NDWFKHZDQ��&DQDGD��)LJXUH����FDQ�EH�FDWHJRUL]HG�
URXJKO\�DV�JHQHUDO�FKDOOHQJHV�UHODWHG�WR�WKH�HYDOXDWLRQ�
RI�JDPHV�ZLWK�ROGHU�DGXOWV��DV�ZHOO�DV�FKDOOHQJHV�VSHFLI�
LF�WR�WKH�HYDOXDWLRQ�RI�H[HUJDPHV�IRU�WKH�HOGHUO\��

*HQHUDO�&KDOOHQJHV�
)RXU�JHQHUDO�JDPH�UHODWHG�FKDOOHQJHV�ZHUH�REVHUYHG�
GXULQJ�RXU�VWXGLHV��UDQJLQJ�IURP�LVVXHV�FDXVHG�E\�WKH�
LPSDFW�RI�DJH�UHODWHG�FKDQJHV�WR�D�ODFN�RI�JDPLQJ�H[�
SHULHQFH�DQG�D�ORZ�OHYHO�RI�FRPSXWHU�OLWHUDF\��ZKLFK�
LQIOXHQFHV�WKH�SHUFHSWLRQ�RI�JDPHV�DPRQJ�ROGHU�DGXOWV��

$Q[LHW\�UHODWHG�WR�WHFKQRORJ\�QHFHVVDU\�IRU�DQ�HYDOXD�
WLRQ��3UHWHVWV�RI�WKH�:XSSGL��SURWRW\SH�>�@�VKRZHG�WKDW�
DQ�H[SHULPHQWDWLRQ�URRP�WKDW�GLVSOD\V�WRR�PDQ\�FDEOHV�
DQG�FRPSXWHUV�DV�SDUWV�RI�QRQ�LQYDVLYH�UHVHDUFK�WRROV�
�FDPHUDV��PLFURSKRQHV��HWF���FDQ�VFDUH�DQG�FRQIXVH�
HOGHUO\�SDUWLFLSDQWV�WR�WKH�SRLQW�WKDW�WKH\�ZLWKGUDZ�
IURP�DQ�H[SHULPHQW��1HJDWLYH�IHHOLQJV�UHODWHG�WR�SHU�
VRQDO�SHUIRUPDQFH��)DLOXUH�LQ�JDPHV�LV�RIWHQ�DWWULEXWHG�
WR�SHUVRQDO�IDLOXUH�UDWKHU�WKDQ�SRRU�JDPH�GHVLJQ�>�@��
0DQ\�SDUWLFLSDQWV�DUH�FRQFHUQHG�WKDW�WKHLU�SHUIRUPDQFH�
LV�WHVWHG�LQVWHDG�RI�WKH�TXDOLW\�RI�WKH�JDPH��6RFLDO�IDF�
WRUV�VHYHUHO\�LQIOXHQFH�WKH�UHVHDUFK�RI�H[HUJDPHV�IRU�
ROGHU�DGXOWV�DV�PDQ\�HOGHUO\�WU\�WR�EH�SROLWH�ZKHQ�H[�
SHULPHQWHUV�DUH�SUHVHQW��7R�WKLV�HQG��H[SHULPHQWHU�
HIIHFWV�VKRXOG�EH�FRQVLGHUHG�FDUHIXOO\�DV�D�SRWHQWLDO�
ELDV��HVSHFLDOO\�ZKHQ�FRQGXFWLQJ�LQWHUYLHZV�RU�IRFXV�
JURXSV�WKDW�LQFOXGH�GLUHFW�TXHVWLRQLQJ�RI�SDUWLFLSDQWV��
2YHUVWUDLQLQJ�SDUWLFLSDQWV��3OD\HU�SHUIRUPDQFH�DQG�
WKHLU�DELOLW\�RI�DQVZHULQJ�H[WHQVLYH�TXHVWLRQQDLUHV�YDU\�
RQ�D�GDLO\�EDVLV�>�@��'XULQJ�WKH�HYDOXDWLRQ�RI�:XSSGL��
>�@��WKHUDSLVWV�DQG�FDUHJLYHUV�SRLQWHG�RXW�WKDW�LQGLYLGX�

)LJXUH����&LQGHUHOOD�LV�D�PXOWL�
SOD\HU�JDPH�IRU�XS�WR�WKUHH�SOD\�
HUV��7KH�JDPH�HQFRXUDJHV�PRYH�
PHQWV�DFFRUGLQJ�WR�PXVLF�UK\WKP��
0RYHPHQWV�DUH�EDVHG�RQ�NLQHVLDWULF�
H[HUFLVHV��,W�LV�SDUW�RI�WKH�:XSSGL��
VXLWH�WKDW�FRQWDLQV�ILYH�VPDOO�JDPHV�
IRU�WKH�VXSSRUW�RI�PRWLRQ�EDVHG�
WKHUDS\�IRU�3DUNLQVRQ¶V�GLVHDVH�
SDWLHQWV��

)LJXUH����$�YLUWXDO�JDUGHQ�VSHFLIL�
FDOO\�GHVLJQHG�IRU�LQVWLWXWLRQDOL]HG�
ROGHU�DGXOWV�XVLQJ�0LFURVRIW�.LQHFW�
DV�LQSXW�GHYLFH��*HVWXUHV�ZHUH�
GHVLJQHG�LQ�FROODERUDWLRQ�ZLWK�D�
SK\VLFDO�WKHUDSLVW��$GGLWLRQDOO\��WKH�
JDPH�IHDWXUHV�D�FDOLEUDWLRQ�URXWLQH�
ZKLFK�DGDSWV�LQWHUDFWLRQ�SDUDGLJPV�
WR�WKH�UDQJH�RI�PRWLRQ�RI�LQGLYLGXDO�
SOD\HUV��
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DO�SK\VLFDO�ILWQHVV�DQG�FRJQLWLYH�DZDUHQHVV�DPRQJ�ROGHU�
DGXOWV�PD\�YDU\�VWURQJO\�IURP�RQH�GD\�WR�WKH�QH[W�DQG�
DOVR�RYHU�WKH�FRXUVH�RI�D�GD\��7KH�GXUDWLRQ�RI�SOD\�VHV�
VLRQV�DQG�WKH�OHQJWK�RI�DV\QFKURQRXV�TXDOLWDWLYH�LQ�
VWUXPHQWV�KDYH�WR�EH�DGMXVWHG�DFFRUGLQJO\��

&KDOOHQJHV�6SHFLILF�WR�([HUJDPHV�
(YDOXDWLQJ�H[HUJDPHV�ZLWK�ROGHU�DGXOWV�LV�SDUWLFXODUO\�
FKDOOHQJLQJ��,Q�WKLV�VHFWLRQ��ZH�OLVW�GLIIHUHQW�SUREOHPV�
WKDW�ZH�REVHUYHG�GXULQJ�RXU�HYDOXDWLRQ�VHVVLRQV��

)LUVW�RI�DOO��HQFRXUDJLQJ�SK\VLFDO�DFWLYLW\�DPRQJ�HOGHUO\�
XVHUV�PD\�LQFUHDVH�FHUWDLQ�KHDOWK�ULVNV�IRU�IUDLO�SDUWLFL�
SDQWV��&RJQLWLYH�ORDG�LV�LQFUHDVHG�ZKHQ�SDUWLFLSDQWV�
KDYH�WR�FRRUGLQDWH�PRYHPHQWV��LQWHUDFW�ZLWK�JDPHV�
DQG�WU\�WR�UHIOHFW�RQ�WKHLU�H[SHULHQFH��6XFK�PXOWL�WDVNV�
DUH�SDUWLFXODUO\�FKDOOHQJLQJ�IRU�ROGHU�DGXOWV�EXW�DOVR�
EHQHILFLDO�LQ�SK\VLFDO�WKHUDS\�>�@��$GGLWLRQDOO\��SDUWLFL�
SDQWV�ZHUH�H[WUHPHO\�IRFXVHG�RQ�LQ�JDPH�HYHQWV�ZKLOH�
SOD\LQJ�WKH�:XSSGL��SURWRW\SHV��DQG�VRPHWLPHV�FDPH�
FORVH�WR�VWXPEOLQJ�LQ�WKH�UHDO�ZRUOG��)RU�ROGHU�DGXOWV��
WKLV�PD\�EH�D�VHULRXV�KHDOWK�KD]DUG�DV�IDOOV�FDQ�HDVLO\�
OHDG�WR�ERQH�IUDFWXUHV��)XUWKHUPRUH��ZH�REVHUYHG�
WHQGHQFLHV�LQ�ROGHU�DGXOWV�WR�RYHUH[HUW�ZKLOH�HQJDJLQJ�
ZLWK�H[HUJDPHV�WR�FRPSOHWH�DOO�WDVNV�ZLWKLQ�DQ�HYDOXD�
WLRQ�>�@��6LQFH�WKH\�RQO\�LQIRUPHG�WKH�H[SHULPHQWHU�
DERXW�WKHLU�H[KDXVWLRQ�DIWHU�WKH�JDPLQJ�VHVVLRQ��LW�ZDV�
QRW�SRVVLEOH�WR�DERUW�LW��7KH�DSSOLFDWLRQ�RI�PXOWLSOH�WHVWV�
WR�PHDVXUH�SK\VLFDO�VWUHVV�DQG�H[HUWLRQ�UHTXLUHV�H[�
WHQGHG�HWKLFV�DSSURYDO�DQG�WKH�LQYROYHPHQW�RI�PHGLFDO�
VWDII��,Q�UHVHDUFK�DERXW�JDPHV�IRU�WKHUDS\��LW�LV�LP�
SRUWDQW�WR�HYDOXDWH�WKHUDSHXWLF�HIIHFWV�±�ORQJ�WHUP�
VWXGLHV�DQG�WKH�LQYROYHPHQW�RI�WKHUDSLVWV�DQG�SK\VL�
FLDQV�LV�QHFHVVDU\��

2Q�WKH�WHFKQLFDO�VLGH��QDWXUDO�XVHU�LQWHUIDFHV��VXFK�DV�
WKH�.LQHFW��FDSWXUH�FRQWLQXRXV�DQG�QRLV\�LPDJH�GDWD�
DQG�WKXV�KDYH�SUREOHPV�ZLWK�MLWWHU�QRW�RQO\�LQ�WKH�YLG�

HR�VWUHDP�UHFRUGLQJV��EXW�DOVR�LQ�WKH�UHVXOWLQJ�DSSUR[�
LPDWHG�VNHOHWDO�SRVWXUHV�DQG�PRYHPHQWV��$V�D�UHVXOW��
JDPH�SURWRW\SHV�ZH�XVHG�KDG�WR�EH�DGMXVWHG�WR�EH�
PXFK�PRUH�WROHUDQW�WRZDUGV�LPSUHFLVH�LQSXW��7KLV�FDQ�
EH�FKDOOHQJLQJ�LQ�FRPELQDWLRQ�ZLWK�WKH�GLIIHUHQFHV�LQ�
UDQJH�RI�PRWLRQ�DPRQJ�HOGHUO\�DQG�WUDFNLQJ�GLIILFXOWLHV�
UHVXOWLQJ�IURP�DGGLWLRQDO�VSHFLDO�QHHGV��IRU�H[DPSOH�
ZKHQ�SDUWLFLSDQWV�DUH�LQ�ZKHHOFKDLUV�>�@��

$QRWKHU�LPSRUWDQW�DVSHFW�RI�SK\VLFDO�WKHUDS\�JDPH�
GHVLJQ�LV�WKH�LQYROYHPHQW�RI�WKHUDSLVWV��IDPLO\�PHP�
EHUV�DQG�QXUVLQJ�VWDII��ZKR�KDYH�DGGLWLRQDO�LQWHUHVWV��
VXFK�DV�EHLQJ�DEOH�WR�VXSSRUW�D�SOD\HU�ZLWK�SOD\LQJ�WKH�
JDPH�DQG�WUDFNLQJ�WKHLU�SHUIRUPDQFH��FI��>�@���:KLOH�
PRVW�WKHUDSLVWV�ZHUH�LQWHUHVWHG�LQ�RXU�UHVHDUFK�SURWR�
W\SHV�DQG�WKH�DSSURDFK�RI�JDPHV�IRU�SK\VLFDO�WKHUDS\��
PDQ\�ZHUH�FDXWLRXV�WR�SRLQW�RXW�WKDW�WKH\�ZRXOG�QRW�
ZDQW�WKH�JDPHV�WR�JHW�LQ�WKH�ZD\�RI�WKHLU�ZRUN��RU�WR�
µUHSODFH¶�WKHUDSHXWLF�LQWHUYHQWLRQ�WLPH��6WLOO��WKHVH�WKLUG�
SDUW\�JURXSV�FDQ�EH�YDOXDEOH�WR�WKH�JDPH�GHVLJQ�SUR�
FHVV��DVVXPH�UROHV�LQ�WKH�JDPH�PHFKDQLFV��FI��>�@��DQG�
LQ�GDWD�DQDO\VLV��VLQFH�WKH\�DUH�SUDFWLFDOO\�LQYROYHG�ZLWK�
WKH�SDWLHQWV�DQG�RIWHQ�SURYLGH�LPSRUWDQW�LQVLJKWV�LQWR�
LQGLYLGXDO�SDUWLFLSDQWV¶�FDSDELOLWLHV�DQG�QHHGV��7KH�LQ�
FOXVLRQ�RI�PHWKRGV�DOORZLQJ�UHVHDUFKHUV�WR�KDUQHVV�WKH�
SRWHQWLDO�EHQHILWV�EURXJKW�LQ�E\�WKLUG�SDUWLHV�FRXOG�
SURYH�KLJKO\�YDOXDEOH���

'LVFXVVLRQ�
(YDOXDWLQJ�H[HUJDPHV�ZLWK�ROGHU�DGXOWV�LV�DVVRFLDWHG�
ZLWK�XQLTXH�FKDOOHQJHV�WKDW�DUH�UHODWHG�WR�WKH�LPSDFW�RI�
DJH�UHODWHG�FKDQJHV�DQG�D�ODFN�RI�JDPLQJ�H[SHULHQFH�
DPRQJ�WRGD\¶V�HOGHUO\��7R�REWDLQ�UHOLDEOH�UHVXOWV��WKH�
JDPHV�XVHU�UHVHDUFK�FRPPXQLW\�QHHGV�WR�SURYLGH�
PHWKRGV�ZKLFK�UHGXFH�WKH�FRJQLWLYH�ORDG�RI�SDUWLFLSDQWV�
LQVWHDG�RI�RYHUZKHOPLQJ�WKHP�E\�SUHVHQWLQJ�WRR�PDQ\�
QHZ�FKDOOHQJHV�DW�WKH�VDPH�WLPH��H�J��QHZ�JDPLQJ�

�4XHVWLRQQDLUHV�DUH�FUXFLDO�WRROV�
IRU�WKH�HYDOXDWLRQ�RI�JDPHV��:KHQ�
ZRUNLQJ�ZLWK�ROGHU�DGXOWV��VWDQGDUG�
TXHVWLRQQDLUHV�IURP�JDPHV�XVHU�
UHVHDUFK�DUH�RIWHQ�GLIILFXOW�WR�DS�
SO\��EHFDXVH�WKH\�GR�QRW�IXOO\�
PDWFK�WKH�DSSOLFDWLRQ�FRQWH[W�DQG�
PD\�RYHUVWUDLQ�SDUWLFLSDQWV��$W�
WHPSWV�DW�VLPSOLI\LQJ�WKH�DQVZHU�
LQJ�SURFHVV�OHDG�WR�FRQWUDGLFWRU\�
UHVXOWV��

'XULQJ�WKH�HYDOXDWLRQ�RI�6LOYHU�
3URPHQDGH��*HUOLQJ�HW�DO��>�@�LQ�
WURGXFHG�VPLOH\�VFDOHV�WR�IDFLOLWDWH�
WKH�DQVZHULQJ�SURFHVV��

+RZHYHU��DWWHPSWV�LQ�WKH�:XSSGL��
SURMHFW�WR�UHSUHVHQW�/LNHUW�VFDOHV�
WKURXJK�VPLOH\�VFDOHV�GLG�QRW�LP�
SURYH�WKH�XQGHUVWDQGLQJ�RI�WKH�
TXHVWLRQV��,QVWHDG��UHDGLQJ�TXHV�
WLRQV�DV�D�VWUXFWXUHG�LQWHUYLHZ�
LPSURYHG�SDUWLFLSDQWV¶�DELOLWLHV�RI�
UHVSRQGLQJ�DGHTXDWHO\���

)LJXUH�����7KH�)URJ�3ULQFH��SDUW�RI�
WKH�:XSSGL��VXLWH��LV�D�VLQJOH�SOD\HU�
JDPH�ZKLFK�UHTXLUHV�ZLGH�FLUFXODU�
DUP�PRYHPHQWV��VLPLODU�WR�EUHDVW�
VWURNH�VZLPPLQJ��6\QFKURQRXV�
PRYHPHQW�RI�ERWK�DUPV�FRQWUROV�
IRUZDUG�PRWLRQ��PRYHPHQW�RI�D�
VLQJOH�DUP�FRQWUROV�WXUQV��
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WHFKQRORJ\��D�YDULHW\�RI�UHVHDUFK�PHWKRGV�DQG�XQIDPLO�
LDU�SHUVRQV�LQYROYHG�ZLWK�WKH�HYDOXDWLRQ���

,Q�RXU�VWXGLHV��ZH�IRXQG�WKDW�VPDOO�DGMXVWPHQWV�WR�WKH�
HYDOXDWLRQ�HQYLURQPHQW��H�J��KLGLQJ�WHFKQLFDO�FRPSR�
QHQWV��KHOSHG�SDUWLFLSDQWV�DGMXVW�WR�WKH�VLWXDWLRQ��)XU�
WKHUPRUH��SURYLGLQJ�VLPSOH��VSHFLILFDOO\�GHVLJQHG�TXHV�
WLRQQDLUHV��UHDGLQJ�WKHP�RXW�DV�VWUXFWXUHG�LQWHUYLHZV�
DQG�NHHSLQJ�WKH�VHVVLRQ�GXUDWLRQ�DV�VKRUW�DV�SRVVLEOH�
KHOSHG�UHGXFH�WKH�FRJQLWLYH�ORDG�RI�SDUWLFLSDQWV�H[SHUL�
HQFLQJ�DJH�UHODWHG�FKDQJHV��$GGLWLRQDOO\��DOORZLQJ�
HQRXJK�WLPH��EXIIHU�DQG�H[SODQDWLRQV�GXULQJ�WKH�SURFH�
GXUHV�LV�FUXFLDO�ZKHQ�ZRUNLQJ�ZLWK�VSHFLDO�SRSXODWLRQV�
VXFK�DV�LQVWLWXWLRQDOL]HG�ROGHU�DGXOWV��

)LQDOO\��DQ�LPSRUWDQW�DVSHFW�WKDW�KDV�WR�EH�DGGUHVVHG�
E\�IXWXUH�ZRUN�LV�DFKLHYLQJ�FOLQLFDOO\�YDOLG�PHDVXUHV�RI�
WKH�HIIHFWLYHQHVV�RI�JDPHV�SOD\HG�E\�ROGHU�DGXOWV��,I�
H[HUJDPHV�DUH�WR�EH�DSSOLHG�LQ�SK\VLFDO�WKHUDS\��LW�LV�
FUXFLDO�WR�JDLQ�LQVLJKWV�LQWR�ORQJ�WHUP�HIIHFWV�DQG�GH�
WDLOHG�SK\VLFDO�HIIHFWV��ZKLFK�UHTXLUHV�UHVHDUFK�PHWKRGV�
WKDW�JR�IDU�EH\RQG�WKRVH�GHVLJQHG�WR�H[DPLQH�JDPH�
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